Variable glutathione levels and expression of antioxidant enzymes in human endothelial cells.
We have investigated the relationship between intracellular glutathione levels and the inducibility of the mRNAs encoding the major antioxidant enzymes Cu,Zn superoxide dismutase (Cu,Zn SOD), catalase (CAT), glutathione peroxidase (GP), and the stress protein heme oxygenase (HO) following exposure of human umbilical vein endothelial cells (HUVEC) to either hypoxanthine-xanthine oxidase or 95% O2. Treatment of HUVEC with 2 and 200 microM buthionine sulfoximine (BSO) for 16 h reduced total glutathione (GSH) levels by 51 and 95%, respectively, whereas treatment with 100 microM diethylmaleate (DEM) for 24 h increased the cellular GSH content by 58%. None of these treatments affected the responsiveness of HUVEC to a subsequent oxidant challenge, in terms of antioxidant enzymes activities and mRNA levels. On the contrary, HO mRNA was significantly induced by both BSO and DEM, as well as by hyperoxia, albeit to a different extent. We conclude that intracellular redox changes do not appear to regulate the expression of the mRNAs encoding Cu,Zn SOD, CAT, and GP. Furthermore, factors other than endogenous thiols may play a role in the control of HO mRNA expression.